Obstructive sleep apnoea (OSA) is an important public health problem with an estimated prevalence of 5-15% in the general population. This increases with age, peaking at 20-25% in individuals aged >65 years. This high prevalence of OSA in the elderly will presumably continue to grow as a consequence of the increasing longevity of the general population [1] . It is therefore not surprising that there is a steady increase in the percentage of patients >65 years of age referred to sleep units for suspicion of OSA and subsequently receiving continuous positive airway pressure (CPAP) therapy. One Spanish study that analysed 51 000 sleep studies from 16 sleep units revealed that one in four of these studies was performed in individuals aged ⩾65 years, and that 69% of these were eventually treated with CPAP [2] . Despite this high prevalence, there is little information about long-term CPAP adherence in this population, especially in the very elderly (aged >80 years). We thus aimed to analyse the relationship between age at diagnosis and long-term CPAP adherence, in a large cohort of OSA patients aged ⩾65 years who had been prescribed CPAP treatment.
We analysed a cohort of 939 consecutive patients aged ⩾65 years referred for suspicion of OSA to two Spanish sleep units. We have previously reported the effect of CPAP treatment on cardiovascular outcomes in this cohort. Accordingly, the methodological aspects of the study, as well as the baseline features of this population, have been described in detail elsewhere [3] . Every subject underwent a sleep test, either simplified respiratory polygraphy or conventional polysomnography. In those patients in whom OSA was diagnosed, CPAP therapy was prescribed according to current Spanish guidelines [4] . A total of 698 patients (74.3%) were diagnosed with OSA and offered CPAP treatment, and they are the subject of this study. The study was approved by the Ethics Committee of each participating centre. All the participants provided informed signed consent.
Once CPAP had been started, patients were reviewed at 3-6-monthly intervals during the first year and every 12 months thereafter. During these appointments, patients were encouraged to use the device, while any side-effects were addressed. Information on CPAP adherence was supplied by the domiciliary therapy provider and CPAP use was objectively assessed by reading the device's time-counter. The data included in this study were the average cumulative CPAP compliance, from the start of treatment to the end of follow-up.
The cohort had a mean±SD age of 70.9±26.4 years (range 65-91 years; 64.7% males). For the current study, the elderly patients were stratified into four age groups, namely 65-69 years (n=429; 45.7%), 70-74 years (n=317; 33.8%), 75-79 years (n=155; 16.5%) and ⩾80 years (n=38; 4%). The mean±SD apnoea-hypopnoea index (AHI) was 42.3±27.4 events·h −1 with a mean±SD Epworth Sleepiness Scale (ESS) score of 10.6±4.9. The mean±SD CPAP was 9.9±2.7 cmH 2 O. Patients were followed for a median of 69 months (interquartile range 49-87 months). At the end of follow-up, 69.7% of the patients had good adherence, defined as CPAP use of at least 4 h·night
. It is striking that fewer patients aged ⩾80 years were prescribed CPAP, compared to those aged 65-79 years (53% versus 75%; p=0.001). Although there were no significant differences between the groups in terms of AHI ( p=0.24), body mass index (BMI; p=0. ( p=0.12) and CPAP ( p=0.8), adherence to CPAP showed a progressive decrease with advancing age. Mean±SD CPAP use in h·night −1 was 5.2±2.6, 4.6±3.0, 3.8±2.9 and 2.9±1.7 for the age groups of 65-69, 70-74, 75-79 and ⩾80 years, respectively ( p for trend <0.001). Similarly, the percentage of patients with at least 4 h·night −1 of CPAP usage also decreased as the groups aged: 78%, 67.5%, 56% and 23.8%, respectively ( p for trend <0.001). Figure 1 shows the Kaplan-Meier survival curves for each age group.
Most OSA guidelines and international consensus emphasise that age should not, in itself, be a deterrent against treatment with CPAP [4, 5] . In fact, two recent randomised controlled trials enrolling elderly OSA patients aged >65-70 years and followed up for 3-12 months achieved improvements in quality of life and showed adequate adherence rates [6, 7] . CPAP adherence in the very elderly, however, is as yet unknown.
The present study, comprising OSA patients aged ⩾65 years, shows a linear and progressive decline in CPAP adherence with increasing age that peaks beyond 75 years. This poorer adherence occurs even though CPAP indication in very elderly patients is probably more selective than in younger cases, given that for similar AHI, BMI and ESS scores, the percentage of prescribed CPAP is significantly lower (especially in patients ⩾80 years) than in patients aged 65-74 years. Thus, in the age group of 75-79 years the average use was 3.8 h·night −1 , dropping to <3 h·night −1 in patients who started CPAP aged ⩾80 years. The low adherence observed in OSA patients starting CPAP after the age of 75 years probably has many causes, including a greater number of comorbidities (especially stroke, which has been associated with very poor adherence), neurocognitive impairment, difficulties with self-fitting the mask caused by osteoarthritis, lack of family support and decrease in the quality or quantity of sleep. All these factors are associated with advanced age [8] . Our results do not concur with those reported by other researchers who have shown similar, or even better, adherence rates in the elderly compared to younger OSA patients treated with CPAP. These disparate findings may be attributable to different baseline characteristics of the patients, particularly the scarcity of very old patients (aged >75-80 years) in these cohorts, as well as the lack of specific analyses of this group [9, 10] .
Our results show that CPAP adherence decreases as age increases, and it is particularly poor in patients aged >75 years. This raises the question as to whether this poor compliance is intrinsically associated with some of the aforementioned traits of the elderly and would therefore be difficult to overcome, or whether it could be improved with appropriate strategies. Since the diagnosis of OSA in very elderly subjects is expected to increase steadily in the next years, future studies should investigate whether tailored strategies and close monitoring could improve CPAP adherence in very elderly OSA patients, and whether this approach is cost-effective in terms of clinical and cardiovascular outcomes. Some approaches on this topic have been discussed in the consensus published by the International Geriatric Sleep Medicine Task Force on principles of practice parameters for the treatment of OSA in the elderly and frail elderly [5] . Until such approaches have been shown to be beneficial, the prescription of CPAP in elderly OSA patients aged >75 years (and more particularly ⩾80 years) should be individualised.
Among the limitations of our study are the low percentage of patients in whom CPAP therapy was started beyond the age of 80 years (only 4%). This reduces the study's statistical power, but this percentage is ) during follow-up. Log-rank p<0.05 for any comparison between two curves.
https://doi.org/10.1183/23120541.00178-2018similar to that of other series [11] . Furthermore, data on adherence were not available at each appointment and we can thus only analyse adherence at the end of the follow-up, without tracing its evolution over the course of the follow-up.
In conclusion, our results in a large cohort of elderly OSA patients treated with CPAP with a long-term follow-up suggest that adherence rates decline with age and are particularly poor in patients aged >75 years. Thus, in the very elderly, the indication and prescription of CPAP should be individualised and, when prescribed, closely monitored to address noncompliance and tolerance.
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